Introduction
Breast cancer is the most common malignancy among women globally. In India, breast cancer, though less common than in western populations, has become the leading cancer in females in metropolitan cities like Delhi, Mumbai, Bangalore, Kolkata and Bhopal overtaking carcinoma cervix, which was the number one cancer in the past.
[1] Until recently, the main thrust in breast cancer control has been on early detection and treatment. But now the risk assessment and prevention of breast cancer is gaining importance. The risk factors for breast cancer in western populations have been extensively investigated and it has been found that life style related and reproductive factors are strongly associated with increased risk for breast cancer. However in low risk populations, prevalence of these factors is low. [2, 3] There is a constant search for other factors which may have a stronger association with an increased risk for developing breast cancer. Mammographic density is one such factor, which needs more evaluation.
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system were included as controls. An informed consent was obtained from all the subjects. Each control was examined in detail to exclude the presence of any breast lump and subjected to screening film mammography to exclude any in situ lesion or nonpalpable breast lesion.
Mammographic density of the breast tissue of all the controls and the contralateral breast of breast cancer patients was measured by a qualified radiologist who was blinded to the identity of case subjects and control subjects [ Figure 1 ]. Classification of densities using a six-category scale was done as described by Boyd et al. [6]
Statistical methods
Mean age of both the groups was compared with unpaired t test. Categorical variables were compared with chi square test. Odds ratio for mammographic density was calculated using univariate logistic regression analysis. P value below five percent was taken as a significant result.
Results
A total of 101 histologically confirmed breast cancer patients were studied and compared with a group of 123 controls. The mean age of control group was 47.14 ± 8.85 years and the case group was 49.93 ± 11.5 years and thus the two groups were comparable (P=0.094). Forty three percent of controls and forty six percent of cases were premenopausal. The distribution of subjects according to menopausal status is shown in [ Table 1 ]. Menopause was defined as the time when there has been no menstrual period for 12 consecutive months and no other biological or physiological cause can be identified.
The two groups were compared for distribution according to mammographic density (%) for all age groups combined. We found no significant difference in distribution of subjects in the two groups [ Table 2 ]. Dense mammographic patterns (>50%) were seen in 16.3% of control subjects and 26.7% of cases. Since menopause is an event which has major influence on the changes in breast tissue, both the groups were reanalyzed after dividing the study subjects into two age groups. This division was based on the mean age at menopause for both the groups combined ensuring minimal overlap of pre and postmenopausal patients in either group [ Tables 3 and 4 ]. In premenopausal group (age ≤47 years) 20.5% controls and 44.9% of cases had mammographic density >50%. The difference in mammographic density in the case and control group was found to be significant (P=0.039). In postmenopausal group (age = 47 years) dense patterns were seen in 10.9% of controls and 9.6% of cases. There was no significant difference between two groups.
Univariate logistic regression analysis
Mammographic density was reanalyzed using univariate logistic regression analysis [ Table 5 ]. We found that for women with breast density of 50% or more, the breast cancer risk rose by two-fold as compared to women with breast density of < 10%. (OR = 2; 95% CI= 1-4.3) We further divided the study population in two groups (≤47 years and > 47 years; based on the mean age at menopause for the study population). For premenopausal women, breast density of 50% or more raised risk by 3.86 times compared to women with mammographic density of < 10% (OR = 3.86: 95% CI = 1.4-10.1) However for women > 47 years the association was not as consistent (OR = 1.01; 95% CI = 0.2-3.7)
Discussion

Mammographic density and parenchymal patterns
The breast is made up of fat, stroma, and epithelial tissue. On a mammogram, fat tissue appears translucent, whereas stromal and epithelial tissues are radiographically dense. Mammographic parenchymal patterns were first described by Wolfe as consisting of predominantly fat (N1 pattern), having gradually increasing ductal prominence (P1 and P2 patterns), or having diffuse or nodular density (DY pattern). [7] Several additional classification schemes have been used subsequently, including a description of the overall percentage of dense tissue seen on the mammogram (i.e. mammographic density). [6] A large number of case-control and cohort studies have observed a significant positive relationship between dense mammographic pattern and subsequent risk of breast cancer. [4, 5, [8] [9] [10] Risk conferred by mammographic density has been found to be independent of other well established risk factors. More importantly, these effects [5] Association of mammographic density with known reproductive factors for breast cancer has also been reported in the literature. [5, 11] In a study by Byrne et al, consisting of almost 2000 case subjects and more than 2000 control subjects, breast cancer risk rose more than four-fold for women with mammographic density of 75% or more compared to women with mammographic density of 0%. [5] Muskarinec et al, conducted a multiethnic case control study and found that women with breast density of more than 50% had 3.6 times higher risk of breast cancer than women with less than 10% density, but the risk varied with ethnicity. Whereas the odds ratio was 5.3 for Caucasians and 4.2 for Native Hawaiians, it was only 3.2 for women of Japanese ancestry. [9] A recent study by Boyd et al, with 1112 matched case control pairs, showed that women with density of 75% or more had increased risk of breast cancer compared to women with <10% density (odds ratio -4.7). This risk persisted for eight years and was greater in younger women than in older women. [10] Mammographic density is a function of the abundance of epithelial and connective tissue in the breast, but a cancer and normal tissue can have similar radiographic attenuation, which can make both appear radiodense or white on a mammogram. Therefore, it is possible that the risk associated with mammographic density is due to the masking effect i.e. extensive breast density can hide a cancer. However, Boyd et al, reported an association between breast cancer and extensive mammographic density even when the density was observed as long as eight years before a diagnosis of breast cancer, indicating the association between extensive mammographic density and increased risk of breast cancer is not entirely due to the masking effect. [10] In our study, dense mammographic patterns (>50% breast density) were seen in 16.3 percent of controls and 26.7 percent of cases. This prevalence was similar to the study by Boyd et al. [10] On univariate analysis, we found that premenopausal women with dense mammographic patterns had a high risk of developing breast cancer whereas in post menopausal women no such association was seen. This can be probably be explained by fall in estrogen and progesterone levels in postmenopausal women and hence cessation of stimulation for breast epithelial cell proliferation by these hormones.
Thus, we found that the highest category of percent breast density may be helpful in identifying women for screening purposes, who are at an increased risk for developing breast cancer. However, breast density does not identify all women who will develop breast cancer because many cancers were found in women with low density on mammography. Thus instead of influencing whether a women receives screening, knowledge of a woman's breast density might be useful in determining the frequency of screening. Digital mammography, Ultrasonography and magnetic resonance imaging may increase the detection of cancer in women who have extensive mammographic density. [11] Likely limitations of our study are small sample size and the lack of follow-up. Some of the women from control group may develop breast cancer in future and this information will alter our results. Classification of breast densities using computer assisted methods may have further enhanced accuracy of our findings. Other limitations are non evaluation of BMI, parity and weight, which are both related to mammographic density and breast cancer, however, mammographic density has been shown to be an independent risk factor for breast cancer in previous studies. [5, 10] A larger multicenter study with follow-up, as well as a more precise method for assessment of breast density is recommended to evaluate further the role of mammographic density as a risk factor for breast cancer in low risk populations.
